Effects of chronic manganese treatment on rat brain regional sodium-potassium-activated and magnesium-activated adenosine triphosphatase activities during development.
The effects of chronic manganese (Mn) treatments (1 and 10 mg MnCl2.4H2O per ml of drinking water) from conception onwards on brain regional development of sodium-potassium-activated and magnesium-activated adenosine triphosphatases (Na-K-ATPase and Mg-ATPase) were studied. The activities of these enzymes were determined in hypothalamus, cerebellum, pons and medulla, striatum, midbrain and cerebral cortex (which included the hippocampus) of Mn-treated and age-matched control rats at 5 postnatal ages. Both ATPase activities doubled in most brain regions between day 5 and day 20 postnatal. In pons and medulla, striatum, midbrain, and cerebral cortex, adult levels of both enzymatic activities were attained by day 20 postnatal. Na-K-ATPase activities transiently increased in the midbrain (+25%) at day 12 with the lower Mn dose and in the cerebral cortex (+31%) at day 20 with the higher Mn dose. With the higher Mn dose only, Mg-ATPase activities were increased in the hypothalamus (+20%) at day 12 and in the pons and medulla (+22%) at day 20 but were decreased in the pons and medulla (-20%) at day 60. Thus, only transient changes in enzymatic activities were observed despite dose-dependent increases in the brain levels of Mn resulting from the Mn treatment. A hypothesis regarding the role of early but transient changes in brain metabolism in the pathogenesis of the initial psychotic symptoms in Mn intoxication was proposed and discussed in relation to several other observations of a similar nature.